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Description 

Fioiri nf the Invention 



5 jhepresentinventicmelatesto^^ 
osteosis Paget'sdisease. and ma^^ 

effect is or benefit. 
io BACKGROUND 

Disorders of bone metabolism in which there is excessive resorption or remodelling of bone involving an imbalance 
bJS^SSSlam resorbing cells) and osteoblast (bone deporting cells) activity are widespread and include 
SS^dl of bone, and familial idiopathic hyperphosphatemia. Bony metastases «rommahgnam 
S are also a common feature of most forms of cancer and give rise to serious problems including severe pam, 

rtexSS^n matrix (colloid). The result is thinning and weakening of the bones and an increased madence of 

«£ ^riteTttia called "senile osteoporosis" and affects both sexes. Coming after menopause it is referred to as 

oSTbZe iSnteTetocted with routine radiographic procedures. There are a variety « ^ J^?^" 
STw lof which is accepted as adequately effects, and some of which have markedly ^adverse side effects. 
Hormonal therapies sometimes used for osteoporosis include androgens, estrogens, and calcitonin 

™any SaL of treatment have been tried with the aim of increasing bone density and substance. After 

seveS^oTest^n replacement in postmenopausal patients, for example, 

and Mtaneraiitkin cwdecrease to normal. Thalassinosfital- G*lSA. 62. 221-226 (1982). The effects erf estrogens 
TJSZS^SSZm^ bone ,oss are dose related. While the equiv*ent of 15 N of 
nrevent vasomotor symptoms in menopause, doses of 15 to 25 ug daily are requ.red to prevent bone loss and 25 M or 

bon ta r SSSSSl. 309. 1405-1407 (1983). The positive effects of estrogen on calcium balance and *ne 
Sen^retS^ 

Z7Z 7 ^SZ (1985). Chronic estrogen replacemert therapy is increasingly recommended for^^ 
SwtmeTand can reduce the incidence of osteoporotic fractures. While earlier concerns over 

Snd^^ 

Since most cases of osteoporosis occur in females, masculinizing side effects as well as adverse effects on mrnraon 
mate to Jxtogens an undesirable form of therapy. Injections, or nasal sprays, of salmon catotonm or Ecatonm, a 
^a^ 

supporting the utility is not universally accepted. See. eju Taggart. H.M. fit aUfluCBi 1. 4W t ™"*J £*Z 
M ^nl^.mnll of Medicine. 312. 1097 (1985). One aspect of postmenopausal senile osteoporosis that may 
SSSi^ep,, Problems wrth calcitonin therapy ^^Sl^lsS ™"S? 
nausea tingling flushing, gastrointestinal disturbance, and disturbance of taste. Martndale. page 1339, BB&amo. 
TnSn of aies Hun. Other treatments for osteoporosis, including, calcium s W lemerrts. Vitamin E^and \d» 
Penates ^ sometimes used. However, thus far. their efficacy in establi ^^-^^J^SSSS 
estSished Salmon calcitonin is currently the medical treatment of choice in Pagef s disease. Oxfrrd TfftooK of Med- 
S^JSSS^m * VIM. Page 1 7.22. (Oxford Medial " £j C 

c^icrtonin has shown benefit in bone metastasis. (Szanto J. and Sandor J.. Clinical Trial? J- 20 266 (1983 . mougn 

Si bean effective trStment, though the effect may be relatively short acting. Oxford Textbook of Medina , page 10.68, 
can have serious drawbacks in terms of efficacy and/or side effects. 
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EP-A-289,287 described a novel peptide with a sequence: 

I 5 10 
Lys-Cys-Asn-Thr-Xla-Thr-Cys-Ala-Thr-Gln- 

II " 20 
Arg-Leu-Ala-Asn-Phe-Leu-Val-His-Ser*Ser- 



21 25 30 

Asn-A«n-Phe-Gly-Ala-Il«-Lau-S#r-Sar-Thr- 



31 « 
Xsn-Val-Gly-Ser-Asn-Thr-Tyr 



the fact that amylin can be used for the control of plasma calcium. 
Summary of the Invention 

The invention comprises the use of amylin . or variants of amylin, as well as amylin 

disorders of bone or calcium balance. Methods of preparafton thereof are provided. 
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Deta il Description o f the Invention 

While the specification concludes with claims particular pointing out and distinctly claiming the subject matter 
regarded as forming the present invention, it is believed that the invention may be better understood from the following 
5 description taken in connection with the accompanying drawings in which: 

FIG 1 shows the effect of intravenous injection of 500 pmol deamidated amylin (DA) (Peninsula), amylin (A), asu 
1-7-eel calcitonin (C7)(ISF) or human calcitonin gene-related peptide-o(CGRP) (Sandoz) or vehicle on plasma cal- 
cium levels in 50 g male Wistar rats (n = 6 per group) (Statistics by Student's Mast * p <0.05," p<0d ; abbreviation: 

10 Con-control). . 

FIG 2 shows the effect of a continuous infusion into adurt rabbits of amylin (Bachem) (500 pmol rmn i) (open 
circles) (n-5) or vehicle (dosed squares) (n=4) on plasma calcium levels (Statistics by Student's t-test. ** p<0.01). 
FIG 3 shows the Log™ dose-response curves shoving the effect of deamidated amylin (Peninsula) (open squares), 
asui "7-eel calcitonin (closed squares)(ISF) or human calcitonin gene-related peptide-a (Sandoz)(open circles) (ngl- 
) on the total area of osteoclastic resorption per bone slice (expressed as a percentage of control resorption). 
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Amylin is a newly discovered 37 amino acid polypeptide which was isolated and purified by Cooper ei aj. (1988) 
SUP ra from amyloid deposits in pancreatic islets obtained from type II diabetics. It has been reported that the amylin 
gene is located on chromosome 12 and may share a common ancestral gene with the genes for the calcitonin peptide 

20 family The amino acid sequence of amylin also shows structural homology with calcitonin gene-related peptide (CGRP), 
an alternative splice product of the a-calcitonin gene, and with calcitonin. It has been shown that CGRP behaves as a 
weak agonist of calcitonin; it inhibits osteoclastic bone resorption (Zaidi, M., SlsL* Quart, tfl Exp, Physiol . 73, 471-485 
(1988) and lovers plasma calcium at a higher molar concentration than does calcitonin. It has been suggested that 
amylin previously termed diabetes-associated peptide, is linked to the development of type 2 diabetes. Leighton, B., 

25 Cooper G.J.S. (1988) Nature 335, 632-635 (1988); Cooper, fit al FTO, Natl, Svl 85, 7763-7766 (1988). The 
effect of this polypeptide on carbohydrate metabolism and its role in the development of insulin-resistance has therefore 
become a focus of intensive investigation. 

The effects of amylin and deamidated amylin on calcium metabolism in the rat and rabbit were investigated by two 
different methods. First in vivo hvoocalcaemic activity was assessed by measuring plasma calcium levels after injection 

30 of the peptide in 50 g rats. Next, in yifro resorption of cortical bone by disaggregated rat osteoclasts was quantified by 
scanning electron microscopy together with image analysis. It was demonstrated that amylin and deamidated amylin 
have calcitonin-like effects. Both are inhibitors of osteoclastic resorption and lower plasma calcium in both rats and 
rabbits. Described below are experiments which show the biological activity of both amylin and deamidated amylin using 
the in YivQ rat hypocalcemia assay and an in yjto bone resorption system. In addition, the effect on plasma calcium 

35 levels of infusion of high doses of amylin into rabbits is descrtoed. 

It has now been demonstrated that both amylin and deamidated amylin have hypocalcaemic effects in the rat and 
the rabbit Both peptides also inhibit bone resorption by disaggregated rat osteoclasts. It seems most likely that amylin 
interacts with the calcitonin receptor. The responses observed with amylin and deamidated amylin were less than for 
calcitonin, but significantly greater than those observed with CGRP. In decreased order of hypocalcaemic ^and an* 

40 resorptive activity the peptides can be placed as follows: asu^-eel CT>human CT>amylin/amyiin amide>CGRR Both 
CGRP and calcitonin require the presence of a C-terminal amide for in vivo biological activity (Breimer, L.H., Zaidi, M„ 
Maclntyre, I, Biochem. J. 255, 377-390 (1988)), but amylin does not require amidation for its in yjvQ or in vita actions 

° n b ?he infusion experiment in the rabbit shows that amylin exhibits a hypocalcaemic effect, presumably due to an action 
45 on osteoclast calcitonin receptors. CGRP is hypocalcaemic at lower doses in rabbits, but at higher doses, also exhibrts 
a parathyroid hormone-like hypercalcemia effect in the rabbit and chick. Tippins, J.R., el aL. Neuropeptides 4, 425-434 
fl 987) 

The action of the amylin, calicitonin. and CGRP peptides are mediated by differing potencies and efficacies of 
interaction with at least three receptors: the osteoclast calcitonin receptor, the vascular CGRP receptor; and the amylin 
receptor in muscle. Although amylin plays a key role in carbohydrate metabolism in health and diabetes, an influence 
of amylin in calcium and bone metabolism is now established. 

In view of the foregoing, the present invention provides the use of amylin and amylin agonists in the treatment ot 
diseases in which an inhibitory effect on osteoclast activity and/or a hypocalcaemic effect is of benefit. In particular such 
diseases include for example, osteoporosis, and Pagets disease. Since amylin is co-secreted with insulin and certain 
physiologic and pathologic conditions (aa, fasting. Type 1 diabetes) may cause reduced plasma levels of both hormones, 
it should in certain circumstances be more effective to administer both insulin (or insulin-stimulating agents) and amylin 
to gain superior therapeutic results; moreover, since amylin is demonstrated to be able to cause insulin resistance 
(Cooper ei al. 1989 sues) administration of insulin with amylin is expected to reduce any risk of inducing a diabetic or 
prediabetic state. Furthermore, in view of insulin's known protein-sparing and anabolic actions, the combination of insulin 
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a nH amvlin should be particularly efficacious in restoring organic and mineral components ol bone tissue in the disorders 
SsTb2 I SSHSSdt insu.in to amylin in me pancreas, and in plasma the dosages of ,nsu.,n and amyl,n 
are expected to be in ranges from about 1 :10 to about 100:1 . 

« SfLmiSaSnfo^as capsules or suspensions for oral administration. In some cases rt may be conven-ent to 
ing but not < J*™~ o 01 ma to 100 mg per day and a suitable regime will be determined by a doctor 

' 1BBBBS 
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* whiL am vl,n is somewhat less potent by 10 - 30 fold (Ul. is active at higher concentrations) than human cajatoran 



al. 1990, supra , 
so Example 1 
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Syntheasandpurtfcationc^^^ 

2-sulphoneforarginine. Mob fa cysteine, benzyl ether for aprtcaad. ^SwithTFMSA 
onine and Tos for histidine). On the completion of the synthes.s, the protected pepWe res.n was cleared 
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and purified by reverse-phase high performance lk,u^ 
rial amylin was confirmed by gas phase sequencing. 



Example 2 
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Emi ES?o^ P rSL: Both amy.in and debated am*in product a ^XlXSS^ 

the end of the infusion (Figure 2). 
Example 3 

u. .man mrtirai hone slices were prepared as previously described (Zaidi et aJ. QuartJ.Exp ^ 
Osteoclasts were mechanically disaggregated by curetting the bones ot eacn ratwnn h 

potent than CGRP. 
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Claims 
1. 

a calcitonin. 
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2. Use according to claim 1 wherein the bone disorder is osteoporosis or Paget* disease. 

3 Us ea<*ordingtoclaim1inv*ich^^^ 

arthritides, breakage and fracture, or immobility and disuse. 

6. Use according to claim 5 which comprises the use of a replacement or therapeutically effective amount of amyl,n 

or amyiin agonist. 

, 5 7. Use of amyiin or a amyiin agonist according to ay one of the preceding Cairns in association with insulin. 
8 Use according to any one of claims 1 to 7 wherein the amyiin agonist is deamidated amyiin. 

in a sample obtained from said patient. 

10. Amethodaccordingtoc.aim9for monitoring Kpn^*^^*^™^"*"** 

hypoamylinemia. 

25 

Patentanspruche 

gen, worin dieser Amylin-Agonist kein CGRP oder Calcitonin ist 
2 Verwendung nach Anspruch 1 . worin die Knochenerkrankimg Osteoporose oder Paget-Krankheit ist. 

Calcitonin ist. 

Agonist kein CGRP oder Calcitonin ist. 
< 5 6. Verwendung nach Anspruch 5. welche den Gebrauch einer Ersetzung oder therapeutisch wirksamen Menge an 
Amyiin oder Amylin-Agonist urnfaBt 
7. Verwendung von Amyiin oder einem Am/in-Agonist nach einem der vorangegangenen AnsprOche in Verbindung 
mit Insulin. 

50 8. VerwendungnacheinemdervorangegangenenAnsprOchel bis 7. wonn der Amylin-Agonist desamWiertes Amyiin 
ist. 

££m Plasma Oder Urin in einer von diesem Patienten erhattenen Probe umfaBt. 

^.MethodenachAnspruchSzumMon"^^ 

menhangender Knochenerkrankung. 
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w 



Revendlcatlons 

d aSn^fpas un peptkie M a, g*ne de la calcitonin (CQRP) n. une calc.ton.ne. 
2 Utilisation selon I. reversion 1 , dans laquelte I. trouble osseux est Posteoporose ou la maladie de Paget. 



utilisation. 



is nine. 

CGRP ni une calcitonine. 

20 6. Uti.isa*onse.on.a^^ 

efficace d'amyline ou d'agoniste d'amyline. 

7. utilisationd'amyKneoutfun^^^ 
25 ciation avec de I'insuline. 

8. Utilisation selon Pane c,ue.cona,e des indications 1 a 7, dans .ac,ue«e .agonists d'amyline est .'am^ine desa- 

mid6e. 

le serum, le plasma ou Purine dans un echantillon obtenu dudit patent. 

10 . Proc«ese.on>arevend^^ 

35 relative ou absolue. 
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amy 1 in (500 pmol/min) 

3.2 1 — 




2.2 H 1 . . . , 

-30 0 30 60 90 120 
time (minutes) 



FIGURE 2 
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Log concentration 



FIGURE 3 



11 



